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INTRODUCTION
An indexing system is based upon two
fundamentally different but interdependent kinds
of relationship between concepts, namely,
Syntactical and Semantic. Syntactical relation-
ships are usually built into an indexing system
through a set of rules of syntax, using a variety
of relational operators to interconnect the dif-
ferent concepts, setting each concept in its right
context. The semantic relationships are, how-
ever, controlled with the use of a thesaurus.
A thesaurus is an alphabetical list of con-
trolled terms or descriptors, but different from
a conventional alphabetical authority file, in its
capacity to display the structural relationships
between different concepts. These include equi-
valences, hierarchical, non-hierarchical and
associative relationships. Thus a thesaurus
consists of blocks of terms led by a descriptor,
each block displaying terms which are related
to the descriptor one way or the other. For
example, a block will have the following:
Descriptor
(Scope notes wherever needed)
Synonyms, quasi-synonyms, antonyms
(displaying equivalence relationships)
Broader Terms (BT)
(displaying hierarchical - superordi-
nate relationships)
Narrower Terms (NT)
(displaying hierarchical subordinate
relationships)
Related Terms (PT)
(displaying non-hierarchical and
associative relationships)
In designing a thesaurus, while it is less
difficult to recognise and establish the equivalen-
ces, the BTs and NTs with respect to a parti-
cular descriptor, the same cannot be said about
the recognition and establishment of RTs. For
one thing, such terms are too numerous. Second-
ly, their relationships to the descriptor are also
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The concept of "Related Term" (RT) in thesaurus is explained- The
method of handlingRTs in Thesaurofacet and the Thesaurus of Engineering
and Scientific Terms is examined in relation to the number of RTs listed,
common RTs in selected cases, and the different kinds of RT. Some ten-
tative quantitative findings are presented.
of quite a few variety. Thirdly, it is also dif-
ficult to anticipate and predict with accuracy in
what ways a concept would be related to another
under all conditions.
The purpose of this paper, is to examine
the ways this problem of "Related Term" has
been handled by the thesaurus construction ma-
nuals that have been recently published and also
to study the RT displays in
_
Thesaurofacet and
Thesaurus of Engineering and Scientific Terms
( TEST). (1, 8).
Aitchison and Gilchrist in their practical
manual for thesaurus construction, define, Re-
lated Terms "as one closely related conceptual-
ly but not hierarchically". "In general", they
write, "if any two terms bear the cross refer-
ence RT to each other, it is believed that the
user, when examining one of them, might want
to be reminded of the existence of the other.
The part/whole relationship* is the strongest
non-hierarchical relationships, the other rela-
tionships being more tenuous and more difficult
to categorise". (2, p 29-A0).
Example
I
	
Species of the same B Scope displays
genus
	
RT C Scope displays
(both being types of
two dimensional radar
displays)
II Thing
1. Thing/Part
	
Doors
RT Knobs
2. Thing/Pro-
	
Lasers
perty
	
RT Coherence
Some do consider part-whole relationship
as hierarchical
A 13
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III Property
I. Property
process
A 1 4
A. Thing/Pro-
cess
4. Thing/Thing
as attribute
5. Thing/Appli-
cation
2. Property
property as
attribute
IV Process
1. Process
	
Temperature measure-
thing (agent)
	
ment
RT Thermometers
2. Process
	
Detonation
property
	
RT Detonation waves
V Near synonym
	
Fretting
RT Spalling
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Comments
In the above examples, there are rela-
tionships displaying coordination (I), inter facet
(II, 2, 5 ; III, 1), part/whole (II, 1) and a few
compound terms (TI, A, 4: III, 2 ; IV, 2). Apart
from these a near-synonym is also treated as
a related term. As has been already stated that
there are too many claimants for the status of
RT, it would, perhaps, be better that part-
whole relationship, compound terms and near
synonyms are taken but from this group and
treated with the other groups.
The authors also suggest that the tech-
niques of facet analysis and clustering could
also be used to obtain other non-hierarchical
relationships. While these methods are indeed
very helpful, there is a possibility of overlaps
with syntactical relationships.
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Soergel
Soergel (7) defines associative relation-
ship as follows: "Concept A is related to con-
cept B (has an associative relationship to con-
cept B) if the following holds ; an indexer or
searcher weighing the use of A should be re-
minded of the existence of B(and there is no
hierarchical relationship between A and B)".
(7, p 107). Soergel distinguishes two kinds of
associative relationships, namely, (1) Concepts
similar in meaning ; and (2) Concepts connected
empirically ("contextual contiguity").
Roads
RT Road Engineering
Arcs
RT Arc furnaces
Adaptive filters
RT Signal processing
Charge (electric)
RT Charge measure-
me nt
Skew
RT Skew girders
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For the first type, Soergel offers two
possibilities which are alternatives to the intro-
duction of an associative relationship.
a) Consolidate the two concepts in an
equivalence class.
Example
Vertical take-off and landing airplane
(VTOL) and
Short take-off and landing airplanes
(STOL )
Consolidated in V/STOL
Wire and Cable consolidated in Wire,
cable
b) Form a new broader concept covering
the related concepts, leaving related concepts
separate.
Example :
Automatic indexing, Automatic abstract-
ing
Automatic indexing
Automatic abstracting
Of the second type of associative rela-
tionship, Soergel mentions three kinds :
(1) Contiguity based on definition. Concepts
that, due to their definitions, co-occur fre-
quently in reality.
Example :
a) Measuring instrument ; Calibrating ;
Error
b) Copyright ; Duplication
2) Contiguity based on empirical know-
ledge. An associative relationship may result
from knowledge gained by empirical study.
Example :
Alcohol related to Solvents ;
Alcohol related to Antifreezes ;
Planned economy related to Eastern
economics after World War II.
3) Contiguity and frequency of combina-
tion A special case of 1 and Z is the follow-
ing cross-reference in systems based on con-
cept combination : If two descriptors, say
Taxes and Public Law, are often used in com-
bination, an appropriate cross-reference is
made from Taxes to Public Law, and vice
versa.
Example
Taxes
	
Compound concept
NT Public law Tax law
Birth
	
Compound concept
RT Customs
	
Birth customs
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Comments
The first type of associative relation-
ship is clearly falling in the hierarchical group
and need not be treated as RT at all, as the
author himself offers the solution as alterna-
tives to associative relationships. Some cases,
he says, are on the broaderline between asso-
ciative and hierarchical relationships.
The second type, consisting of three
kinds, are interfacet relationships. In fact,
there are many more than these three On the
whole, Soergel's treatment of RT does not
seem to be adequate-
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PRECIS
In his manual to PRECIS (Preserved
Context Index System), Austin recognises three
kinds of semantic relationships, very similar
to Aitchison and Gilchrist's, They are
a) Equivalences, covering
i) synonyms Example : Birds
Ave s
ii) quasi
	
Example : Hardness/
synonym
	
Softness
b) Hierarchical
i) Generic
relation-
ship
ii) Whole part
Geographical regions
India
Karnataka
Bangalore
Systems and organs of the body
Circulatory system
Cardiovascular system
Vascular system
Arteries
Veins
Areas of discourses
Science
Biology
Botany
Zoology
c) Associative relationship are links
which are neither synonyms nor hierarchically
related, but are, nevertheless, mentally asso-
ciated. One of the terms entailed by the other.
since it plays a part in its definition or expla-
nation.
" Related terms
Example
Birds /Ornithology.
Shipwreck/Lifeboat services
The associative relationships are again
subdivided into two types : (a) Collateral rela-
tionships ; and (b) Gross-category relation-
ships. The chart below shows the three kinds
of semantic relationships.
-0-0-0- Equivalences
	 Hierarchical
Associative
Science
Biology
Living Systems
Zoology
Animals
L	
Vertebrates
	 I
AC2A1
Aves
Spheni-
ciformes
Network of terms linked by thesauri
relationships
Comments
Collateral relationships, particularly
the coordinates can br. handled in the classified
part if the thesaurus were to be a fully struc-
tured one, as Thesaurofacet. In fact, Thesauro-
facet does exactly the same thing, as will be
detailed in the following section.
As for the Cross-category relation-
ships, Austin's remarks are quoted below as
these remarks succinctly sum up the present
thinking (3. 282p). "Concepts belonging to dif-
ferent categories are often associated in our
minds by a notion of causality -- that is to say,
' A' causes or is caused by 'B'. This accounts
for the connection between " Welds" and "Weld-
ing", and in a less obvious v,-ay it also explains
the link between 'Shipwreck' and 'Lifeboat
services'. However, this is by no means, the
only basis for term association; it does not
explain the connection between, say, 'Zoology'
' Animals'. Indexing would, without doubt, be
a far more straightforward business if we could
A 1 5
covering
Example Rodents 231
Mice
Rats
ACZA1
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only identify and list the various grounds for
associating these terms which belong to different
categories. We should, then, be able to check
on potential references whenever a new term is
being admitted into the system. Unfortunately,
nothing resembling a classification of term
associations has developed out of indexing pra-
ctice nor does it seem that we can expect im-
mediate help in this respect from linguists who
are studying word associations. Talking about
the possible existence of ' rules' which might
explain the high level of common responses in
word association tests Clark states that
'*... any successful explanation of word
associations must be formulated in
terms of syntactic and semantic fea-
tures. In such a theory the explanation
will consist of rules that operate on fea-
tures of a stimulus to produce features
of an utterance response. Examination
of the data now available suggests what
several of these rules must be, but fur-
ther work waits on more extensive stu-
dies of the semantic features	 We
know plenty about the scores. We now
need to find out more about the rules".
A
	
STUDY OF THESAURI
The handling of RTs in two well known
thesauri has been studied and some of the tenta-
tive findings have been presented in this section.
The two thesauri are : (1) Thesaurus of Engi-
neering and Scientific Terms (TEST) jointly
produced by the US Engineers Joint Council
and the US Department of Defence and the The-
saurofacet (TF) of the English Electric Com-
pany. The former is a partially structured
thesaurus listing engineering and related sci-
entific terms, with a broad subject category
fields of 22 groups, further sub-divided, the
entire subject section running to about 57 pages.
Thesaurofacet is a fully structured thesaurus,
the first part consisting of a faceted classifica-
tion schedule of engineering and related fields,
including management, and the second part is a
thesaurus. The terms appear twice, once in the
thesaurus and once in the schedule, the link
between the two locations being the notation or
the class number The two parts of the system
are complementary and incomplete if used
separately.
The RTs listed for 100 descriptors have
been studied with respect to (1) the number of
terms included in each; (2) the terms that are
common between the two thesauri; and (A) the
identification of the different types of relation-
A 1 6
ships. Twenty of the descriptors representing
categories like Thing, Material, Property, etc,
are given in the appendix which have been
analysed.
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Analysis and Tentative Findings
1
	
While this very small sample and the
analysis may not prove anything, there are
some interesting points to note. The average
number of RTs in the Thesurofacet is about
7. 35 words as against 15.7 in TEST. This is
largely due to the former not displaying terms
which are displayed in the classified part. Buteven so, it is very likely that a thesaurus of
this type wilt have a greater control of RTs than
the TEST type.
	
c
2 An average of only two words are com-
mon between the RTs of the two thesauri. No
particular reason could be attributed to this inthis present study.
3
	
The different kinds of relationship of
RTs in the two thesauri, in percentages, is
It is interesting that the two thesauri
has the highest listing of inter facet relation-
ships. It has been difficult to discern the exact
kind of facet relations.
Hierarchical terms account for about
A5% in the Thesaurofacet and 27% in TEST.
It appears many of these terms could be handled
as BT or NT.
There is a higher percentage of BTs
and NTs in the Thesaurofacet than in the TEST.It may be due to a deliberate policy of the
Thesaurofacet.
Coordinated and other non-hierarchical
relationships in Thesaurofacet is only A per
cent. This is because of an intended policy of
not listing the species of the same genus once
they are listed in the classified part.
given in the following table
Type of relationship
Thesauro-
facet % TEST
1 Inter facet 40 40
2 Hierarchical 35 27
A Coordination and other
non-hierarchical A 1 5
4 BT /NT 19 1 1
5 Near Synonym A 7
100 100
A11 Annotation
" Related terms"
Near- no ms are the least in both.
	
TF
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GENERAL OBSERVATIONS
The problem of Related Terms is not
entirely new, as this has been actively discus-
sed as a problem of syndetics with reference
subject heading lists in conventional cataloguing
( 4). Now this problem is examined in a new
context and a little more systematic thinking
has probably emerged.
A thesaurofacet type thesaurus will per-
haps, display the RTs much better, distributing
these between the classified and A-Z parts. In
fact, the Relative Index to the Decimal Classi-
fication and the Alphabetical Index to Colon
Classification, display the distributed relatives
in a way similar to RTs in thesaurus. More
systematic study of these will throw greater
light and provide proper insight into the problerr
The concept of RT is not properly de-
fined in any of the manuals mentioned. The
solution to this problem will be possible only
when a proper definition is given to RT.
Super-ordinates, subordinates, coordi-
nates should not be displayed in RTs. Of the
collaterals and interfacet relations, further
investigations are necessary.
5APPENDIX :. SAMPLE ENTRIES OF DES-
CRIPTORS IN THESAUROFA-
CET (TF) AND TEST
TF
		
TEST
1. Abrasion
8 Waste disposal
9 Water supply
10 Zoology
TEST
AC5
A 1 7
1 Abrasion Serving I Abrasive blasting
2 Abrasion Soldering 2 Abrasives
A Abrasive felt
grinding
A Chipping
4 Abrasive jet 4 Cutting
machining
5 Abrasives 5 Erosion
6 Abrasive technology 6 Galling
7 Abrasive wheels 7 Grinding (material
8 Erosion removal)
9 Polishing 8 Metallography
10 Rubbing down 9 Polishing
10 Rubbing
11 Sanding
12 Scoring
13 Scouring
14 Scratches
1 5 Scuffing
1 6 Surfaces
17 Wear
A. Acoustics
I Acoustic devices 1 Absorbers (materi-
als)
2 Acoustic fatigue 2 Acoustic fields
A Acoustic measure-
ments
A Acoustic measure-
ments
4 Audio frequency 4 Acoustic properties
5 Audio system design 5 Acoustic scattering
6 Hearing 6 Anechoic chambers
7 Public address
systems
7 Architecture
8 Shock waves 8 Comfort
9 Sound ranging 9 Echoes
10 Sound recording 10 Elastic waves
11 Sound reproduction 11 Harmonics
1 2 Vibration 12 Loudness
13 Voice communi-
cation
13 Noise (sound)
14 Noise reduction
15 Power spectra
16 Resonant frequency
17 Sound transmission
18 Sound waves
19 Speech
20 Stereophonic sound
21 Ultrasonic frequen-
cies
22 Underwater acoustics
2A Vibration
24 Vibration damping
4 Animal Husbandry
1 Animal diseases 1 Animal diseases
2 Animal foods 2 Farms
A Animals A Insect control
4 Farm buildings 4 Livestock management
5 Forage 5 Veterinary medicine
6 Insect control 6 Waste disposal
7 Veterinary medi-
cine
2 . Abst racting
1 Abstract derived 1 Abstracts
2
indexing
Abstract publica- 2 Describing
tions
3 Documentation
4 Summarising
5 Technical writing
A 1 8
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TF
5 Boilers
TEST TF
16
TEST
Nucleate boiling
17 Nusselt number
Boiler blowdown
	
11 Boiler codes 1 8 Reflective coatings
2 Boiler making
	
2 Boiler explosions 1 9 Thermal conducti-
A
industry
Feedwater heaters
	
A Boiler tubes 20
vity
Thermal diffusion
4 Feedwater pumps
	
4 Calandrias 21 Thermal diffusivity
5 Furnaces
	
5 Chimneys 22 Thermal insulation
6 Heaters
	
6 Feedwater heaters 2A Transferring
7 Nuclear electric
	
7 Furnaces
power generation 8 Industrial wastes
8 Steam electric
	
8 Heat balance
9
power generation
Steam engineering 9 Hot water heating
TF
No RT
T EST
10 Steam heaters
	
10 Steam
11 Steam pipes
	
11 Steam condensers Classified part
12 Steam turbines
	
12 Steam electric power
1A Super heaters
	
1A
generation
Steam heating
SUI
SUJ
Industrial wastes
Scrap
1
2
Airborne wastes
Air pollution
14 Tubes
	
14 Steam locomotives SUL Refuse A Effluents
15 Water heaters
	
15 Steam ships SUP Water disposal 4 Exhaust gases
16 Stokers Air pollution 5AN 5 Gangue
1 7 Super heaters Sewage disposal 6 Pollution
1 8 Vaporizers SVS 7 Radioactive wastes
19 Water heaters Sludge disposal 8 Refuse
SVT
Water pollution
9
10
Scrap
Sewage6 Cost effectiveness
1 Cost benefit analysis 1 Benefit cost analysis SUO
STK
Refuse collection
11
12
Sewage disposal
Stream pollution
2 Value analysis 2 Cost analysis SUS Refuse disposal 1A Trailings
A Cost overruns SUT Incineration 14 Waste water
4 Defence economics SUU Tipping (refuse) 1 5 Water pollution5
6
Effectiveness
Management methods
SUU Wood wastesSeperation (refuse)16
7 Operations research
SUW Composing(refuse)
8 Savings
SUY Snow removal
9 System analysis
Snow ploughs T6A
7 Heat Transfer
9 Infrared radiation
1 Atmospheric 1 Beams (radiation)
1 Heat exchangers 1 Advection radiation2 Heat processes
( Chemical
engineering)
2 Conduction 2 Bolometers 2 Cohorent electro-
magnetic radia-
tion
A Heat shields A Cooling A Frequency bands A Daylight4 Mass transfer 4 Cooling load 4 Infrared devices 4 Energy absorption5 Thermal insulation 5 Dimensionless 5 Infrared microscopy 5 Heat
numbers 6 Infrared spectra 6 Incadescent lamps
6 Energy transfer 7 Infrared spectro- 7 Infrared spectro-
7 Heat photometry copy
8 Heat exchangers 8 Infrared spectro- 8 Light (visible radia-
9 Heating scopy tion)
10 Heat recovery 9 Light 9 Microwaves11 Heat shielding 1 0 Microwaves 10 Monochromatic
12 Heat transfer coef-
ficient 11 Millimeter waves 11
radiation
Solar radiation
1A Heat transmission 1 2 Solar radiation 12 Sunlight
1 4 Mass transfer 1A Sunlight 1A Terrestrial radiation
15 Mechanical engine- 14 Thermal radiation
ering 15 Xenon lamps
A 1 5
"Related terms"
	
AC5
TF
	
TEST
10 Learning 8
TF
	
TEST
Piezoelectric de vi- 8 Flowmeter
Learning USE 1 Achievement tests 9
ces
Pressure (fluids)
	
9 Impact tubes
Intellectual mental 2 Aptitude tests 1 0 Reluctance Trans- 10 Ionization gages
process A Early learning ducers
experience 11 Semiconductor
	
11 Knudsen gages
Intellectual mental 4 Education transducers
process ZMF 12 Solions
	
12 Manometers
5 Extinction (psycho- 1A Transducers
	
1A McLeod gages
logy) 1 4 Orific meters
OF Cognition 6 Habits 15 Pierometers
Ideas 7 Habituation (learning) 16 Pirami gages
Imagination 8 Learning curve 17 Pilot tubes
Learning 9 Learning theory 1 8 Pressure
Memory
	
1 0 Memory 19 Pressure gradients
Mental
	
11 Motivation 20 Sound analyzers
processes 21 Vacuum
Thinking
	
12 Programmed instruc- 22 Vacuum gases
tion 2A Velocity
1A Pseudo conditioning 24 Velocity measure-
14 Reinforcement me nt
(psychology) 25 Venturi tubes
1 5 Responses
1 6 Retention (psychology) 1A Productivity
17 Stimulus generaliza-
18
tion
Teaching machines
1 Incentive
2 Productive
schemes
capacity
1 Allowances
2 Economic analysis
19 Universities A Efficiency
4 Employment
11 Preservatives 5 Industrial engineer-
I
ing
6 Labor relationCoatings 1 Additives
2 Corrosion inhibitors 2 Anticoagulants 7 Leadership
3 Food preservation 3 Antioxidants 8 Learning curve
4 Plastics technology 4 Corrosion inhibitors 9 Morale
5 Weather proofers 5 Curving agents 10 Performance
6 Drug adjuncts 11 Performance
7 Preserving
8 Retardants 12
standards
Personal
9 Staflilizers (agents) 1A Production control
10 Tanning materials 14 Production engineer-
15
ing
Production rate
12 Pressure measurements (fluids) 16 Reliability
17 Salary administra-
1 Atmospheric pres- 1 Absorptro meters 18
tion
Standards
sure measurement 1 9 Work measurement
2 Barometers 2 Acoustic measure- 20 Work time standards
me nt
A Aenevoid barometer
4 Barometers 1
14 Pumps
Compressors 1 Boilers
A Differential head
indicator
4 Differential pres-
sure £lowmeters 2 Fans 2 Blowcases
5 Electrolytic trans- 5 Depth detectors A Fluid power engi- A Ejectors
ducers
6 Force measurement
7 Magnetostricture
devices
6 Differential pressure
7 Flow measurement
neering
4 Heat pumps4 Fluids handling
(chemical engi-
nee ring)
AC5
A 2 0
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5
6
7
8
9
10
11
TF
Heat pumps
	
5
Impellers
	
6
Inducers
	
7
Pumping station
	
8
TEST
Hydrolic conveyers
Impellers
Injectors
Materials handling
equipment
Mud systems
A
4
5
TF
Submarine compo-
nents
Torpedos
Underwater techno-
logy
TEST
A Deep ocean vehicles
4 Guided missile ships
5 Motor ships
Pump water turbines 9 6 Nuclear powered
ships
7 Submarine noise
8 Underwater vehicles
9 Warships
10 Wolf pack
Sewage pumping
Water supply
engineering
10 Packings (Seals)
11 Pipe lines
12
13
14
Pumpings
Pumping engines
Pumping station
Ramas (Pumps)
Siphons
Turbomachinery
Water distribution
15
16
1 7
18
18 Thin films
1 Coatings
2 Films (Corrosion)
I Coatings
2 Computer storage
devices
15 Radioactivity A Metal films 3 Data storage devices
4 Thin film capaci- 4 Dielectric films
Decay (wave) I Alpha particles1 tors
2 Health physics 2 Beta particles 5 Thin film circuits 5 Integrated Circuits
A Radio chemistry A Emission 6 Thin film diffrac- 6 Metal films
4 Radio isotopes 4 Fallout tion electron
5 Fission products microscope
6 Gamma rays 7 Thin film lubri- 7 Microminiaturiza-
7 Geochemistry cation tion
8 Geophysics 8 Thin film resistors 8 Molecular electro-
9 Half life nics
10 Ionizing radiation 9 Thin film stores 9 Monomolecular films
1 1 Isomeric transition 10 Thin film thermo- 10 Semiconducting films
12 Nuclear radiation meters
13 Radiation lazards 11 Thin film transistors
14 Radioactive decay
15 Radioactive isotopes 19 Welding
16 Radioactive materi-
als 1 Assembling I Arc seam welds
17 Radioactive pros- 2 Fabrication 2 Arc spot welds
pecting 3 Microelectronic pro- 3 Base metal
18 Radio chemistry duction technique
4 Plastic processing 4 Blanketing
16 Snow 5 Semiconductor pro-
duction technique
5 Bonding
Show removal 1 Ablation 6 Weldability 6 Brazing
Snowstroms 2 Alimentation 7 Weld deposited 7 Bull welds
IIM Snow A Firnification coating
Snow removal 4 Skiing 8 Welded structure 8 Construction
SUY 5 Sleet 9 Filter metal
IINSnow fields 6 Slush 10 Fillets
IIP Snow drifts 7 Snowdrifts 11 Fillet welds
TIP Avalanches 8 Snowfall 12 Fittings
9 Snowstroms 13 Fluxes
1 0 Storms 14 Fusibility
11 Trafficability 15 Hard surfacing
16 Heat affected zone
17 Submarines 17 Lead angle
18 Mash team welds
1 Antisubmarine 1 Auxiliary ships 19 Plastic bonding
aircraft 20 Resistance team
2 Antisubmarine
missiles
2 Combatant ships welds
scientific terms. 1969
A 2 1
"Related terms" AC6
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Wires USE Wire
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2 Billets
A Metal fibres
	
3 Blooms (metals) 5 GILCHRIST (A). Thesaurus in retrieval.
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5 Wire bars
	
5 Exploding wires
6 Wire torming
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7 Wire processing
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8 Wire products
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9 Wire (electric)
	
9 Reinforcement 7 SOERGEL (D). Indexing languages and
10
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Rods
thesauri : Construction and mainte-
nance
li Wire bar
Wire products 812 THESAURUS OF engineering and
